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(57) Abstract 

A leukocyte rolling inhibitor, leukocjrte adhesion inhibitor, leukocyte tissue infiltration inhibitcn-, and anti- 
inflammatory, each containing monoclonal antibodies having a reactivity with sialyl-Lewis X sugar chains originating 
in the hemangioendothelial cell membranes of non]ynq>hatic tissues (e.g., brain, trachea, lung, liver, heart, pancreas, 
intestine, mesentery, kidney, skm or joint), inferably further sialyl-Lewis X sugar chains originating in the cell 
membranes of leukocytes. The above monoclonal antibodies have not only all of Che anti-inflammaiory effects of the 
conventional monoclonal andbodies against each of L-, E- and P-selectin proteins, bat also the effect of inhibiting 
the earliest stages of local tissue inflainmaticn, i.e., the rolling and adhesion of leulrocytes on a hemangioendothelial 
cell meinbrane and the mfiltration of leukocytes into extravascuhn- tissues. Theiefore the invention provides a potent 
anti-inflammatory having a novel action mechanism. 
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EV (high endothelial venule)i:l.^'5o D C*>t>T> ^HE VMHSlSJi-^cDgE 
«f^STa^@^oTVv<5;&t^ SjHtJigiltc. -^cDi<^SSt& 

^Lxstmp^&mmmizmm (tethering) ut c(2)V}m(Dmmy , jfiiwrtgt^iia 
((DM) . Mffla|gJft-^i:^^fLT i(B)^m —Mco^&mtS'i^mz^zt 

(Cell), m^m. 859-873M. 1991^. o - u >^(Lawrence MB) ^) o 
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> (LAM- 1 . LECAM- 1 . Me l -14). JfllWl^gfifc^flaR-btclgmU 
Tl^-5E--trUi^^> (ELAM-1) SC5jfilWrtfi^iteJI&«»-5CW4jlil/J>«©ittBJ!a 
lg_htC|6^LTl>SP--trl/^^> (GMP- 1 4 0, PADGEM. CDS 2) 

C©cko/j:-trlx^f->/r«, 6jfiia*©jfiiWl*ifi^jrfflliaiSJi"e®SEiPSc;a-U >r 

^^tlTC^S CL--bl/irf.> : :^>f f.^_(Nature). !S349^. 164-167^->^. 
1991^. "7 h V XWatson). S.R. t» : :/a iy-f^^ • • -»f • 3 :^ 

;U • T:^7^$ - . • -t^-foi^S/XCProc. Natl. Acad. Sci.) U.S.A.. 1^90 
m. 10494-10498'<- i^. 1993^. i'^rCYang). : E --b U ^ > : 4f . 

'^i'-'^-'l' • • 'J— • >^X5^-f -i^-r i/3 >a. Clin. Invest.). 
Ig88f&. 1396-1406^- -:^. 1991^. ^ U ^XMuUigan). M.S. ^» ; if • i^i- - 

. . i;—:^7yu • >r :/^X7^-f y>r-> 3 >(J. Clin. invest.). ^88^. 
1407-1411 ^- i^. mim, -/KGundeel). R.H. ^ ; P --tr U :7 ^ > : 

1f • i^i'-:^;!.-:*-:/. i^U-:^7;U->r'>^X7^-fy'r2/3>a Clin. Invest.). 
mim. 2620-2629^- i^. 1993^. "t? x >r U y f-(Weyrich). A.S. SO^-tf • 

^^U— *7l'-'r>^X5^-fy>l''/3>(J. Clin. invest.). 
^9211. 2042-2047^- 1993^. ^ ^ >mnn). R. t)) o 

±12® 3 m(D-b v^=f- >7y5*S6fi<j(wM-^r -5 c \.--^\^ ^ 'f-y 9 yj^'y 

titf* * (4 p - * u > >yN- ^ {c^t-r s ^ y ^ o ^ ^^^ut/L^o-en-en^iH 
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ejllli^©iteIliaiS±lw||mLTV%^i/TU^l';l/>r>^X (Sialyl Lewis X> SLeX) 
0 #^ilM^CD!lL(* (SNH- 3) , #iSD3 6 1 - 6 3 7 0 0 ^^aW^Ot/tf*: 

(csLEx- 1 ) . mmmmcstm^o 9 2/0 1 7 1 s^^^M^otsi^sc; 

-■f- • 3 5 -^r-f •> 3 >X(Biochem. Biophys. Res. Commun.). ^18I#. 1223- 
1230H. 1991^.^>>yt> : 1f • Ty'J^> • - i-Jl^ • yt:f - y<'J a - 
(Am. J. Pathol.). mi41«. 1259-1264M. 1992^. ^'n*- sJ?* XPaavonen) o 

i*i&immm±'c<Da-i) :y^-(»m^^mw-tii^m. &ik^(Dm.m^(Dmm^m 

T«. L--lrU^f->*<S/T»J;l/4/>fXX{Cife'&-r *S«©»J> 

s^nT*>^-r> mm<D^i(,^mx\,^tl\,^(oi^^<mm-cihi c-/ t-:*-(Mebio).Bio«, 

5-^. 26-31^--:^. 1993^. i«SCf ^ h":*-. miOi&. 5^. 32-42^- i^. 1993 
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11. 1992^. 3D4.?*^*^ : ^^-T:*-^ i ;!7;l/ • T> K • ^<-r:t:7>f . 

• 3 5 ai^>r-r i/3 >X(Biochem. Biophys.Res. CoiBinun.).^193l&. 1^, 
337-347-^- i?. 1993. o 

H E V jftBsa-^© e jiii3*os^^^ffliM-r 5 t t>nT i > -5 c 
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(1) >^mffl«ia>jfiiwpifltaBiiaig*3i5(z>->T y JiJu>(>(,xmmizMLxKm 

C2) flg. ^ir. iiifi. ffpfls. '(>is. i^fls. m, mmm, nm, ^mRomfssfj^^ti 
^m. »*L<{iiHi, ffFJtt, >c^ia, K^iE, WK. MmRzf&maj^^ti^n^^ 

(4) SBR^ItS^FERM B P - 4 5 2 5 "CaiiSII^n-S^^^:/ U K-v^n^,]^ 

t/c. :*:i6B3{i_bi2 a)--(4) <z>5»^^i: < 1 oco^a^g^wrs^y ^ a 
tfz^ *:iiiB«{*_b^ a)'-(4) <D^j^t£< 1 1> 1 oo^a^^wf ^o--^ 
0 1 *t». Ali^y ^'o-'^-'l'!a:«:2H5©'>T»J;U>>H'>^X«ig[«wSt-r'5SCE 

tt^-^-rr^^o B{±*y i'D--^>'^t^l«:2H5©->T»;>'^7^'r::^atl^m^w*f■r 

gy^j^Jl) ^m-To A-A{i*y ^^a-:^;^t^Lf*:2H5 0StE:i4. 0-0{i* 
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0 2 {i, S D s ^ T 5^ y yUT s yUS^Scifrtc <}: S t h 5|5m U >^<flSSIK 

^mTo 
m (Mm ^m-To 
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^mi^^fcm-^ mm) «jm-©^^i o^c*f»t-5«i»gi:^iio 

01 8{i. *y ^'o-■^i^tjtft:2H5©WIa (KM) jfiiWi^fi^Mi!a±©>T 

mi 9{i, *y ^a-'^^i/tfi:«:2H5<Dl»IKjliL«F«ifitaiBaJ:©i/T>;>'l/>'U'r;^ 
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0 2 Hi. *y ^D--^/l/t»L«:2H5©gi|ij|il<^|*3B^iftBlia±©'>TU;U7l.-<xX 
0 2 2«. tbT^y ^n-rh;Ha:«:2H 5 (O«;t>0JwVt;X I gM 

02 4tt. -25eSL«:i:LT*y ^D-:^7^t^^:«:2H5©ft*>?)(rv';;X I gM 

02 6{i, — iJctti*^ L-C^y ^D--^/I/ta;(*2H5©ftt>*}Cv';^>^ I gM 

i/T'J;l.yU-<xXCSt-r5SCE:i4^^r<§^2 0 0 *g?tc^'i:f60j«^¥Xo 
02 8{i. — e>:!n:<*i:bT*y ^'a-:^/^la:{♦:2H5©ft*5t)^r^«;;>^ I gM 

•rr^^o «§ifi<iiSffl!g©^^aijfii^aB»aR 1 o o juin*^*)©jfliWrtfi^Miia± 
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^ D - -)r)\,^^ 2 H 5 !9:-^(w «k 5 e jiii^©jfliwi*3KiaBBais±© o - u > ria^^ 

^ y a - -^/l/tiL^: 2 H 5 ©S-^tr J: « ejlil]*©iffl«SjHia#a**^-r r 

ia3 2ii. y -r^ i-y--if^aia«-LTi^»^cv>t h^jfii]^ (zst-r-s 

a-:f-;Hn:(*:2H5©SC£:tt«-^-rr57 (HiBl) o I gM 

^'D--^;utjt«:2H5©SJ&14*^-rr5 7 o ^Cfc. .^ISti^-t^^^ I g 

m mm) ^m-To 
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0 3 8 {i. p B s&^mzisifi^^m&M'^nmit'^o^ -j h^^^^©«jit* 

1 0 // g/'milHI^yi«'^©iill«-. dti^^y ^n-'^7l/ta:«:2H5^ 1 Ox^g/ 
mifin;t/c«^(Oife|l^, e«^y ^a-f-;Utn:(*2H5*3 tfg/mjeJ!nix./c 
S-^OMm^-. f {iP--trU^^5^>tS:(*^5/ig/m^tnix./w«-^cDife||<£'. g 
{±E--tr b^^f->ta:i*'&2 0 ;t/ gXm im^tcWs^cDrnm^m'to 

LTl>n£l>C0SiBel!a'^OHL- 6 OCDje-^OMm^-^L. b^gliP-'bUi' 
f-Vite^^^AL/cCOSaafla^cDHL- 6 0 CD^-^O^I^^^-To b(il>r 
ncDtn:f*fej!lD;L'^<Cl>l©'^®^m^. c l4i*Mv'^7>^ I gM^ 1 O^tg/miJn^ 
dl±*y ^a-:^;i/fitf*:2H5^1 0 g/m i JlD;t/i^-&CD 

1 0 
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m, mm, n (/h®. :Km^ . mmm, sua. *ttissc;Mf3i^©ffli«i«' 

^(fSCi:*^Tt5o ^St::^!*. Sfffi. .C* l^ffi. Kit. Mlii&OfSia^® 

—mz^ NeuAc"Ca ^ n-S i/T ymg^lS i:Gal ( 1 - 4) [Fuc( a 1 - 3) IClcNAc- 
T^$n*>>l'^;^X«m«litt^^t;«iii*-«^»f J:0att:6<J(C{i (l) NeuAc 
(a2-3)GaK;Sl-4)[Fuc(al-3)]ClcNAc--e^$n-S«immit«-^ti\ tlM® 
g${l#C$iJRB$n/j:i>iiiit«i*/c{4^lIfe«H^®tim«lit. (2) NeuAc-r^$ 

nS'>T;Uije]^36i:GaKy81-4)[Fuc(al-3)]GlcNAc-T^$n-5/H'>^X«iia 
*/iJ4 (3) NeuAc'Ca$tl'5i^T;U^^Si:GaK>Sl-4)[Fuc 
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( a 1 - 3) ] G I cNAc - T'^ $ n S ^U-T :^ X Siyifttit CD* ^ jtiki*'*' 

«Biaig_b{r3sm (fiPSE) LTi.>«s!i»© r i/T »j ^u4/>r xx«iiyij li. -e©ig± 
fitMnaJstrft^rsi/T •;;i'-^n'>^x«m(c5*Lrsisi4*wr'5*y ^^o-'^- 
ERM BP-452 ^'Vmm^tX^^^>{ y ^} K-v*>t>i^^$n#'5*y 
^liSB^Tlr^-J r^.y ^^--^7^ta;«:J {1, igG. I gM. I gA. IgD* 
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H\^i/^^>(:/ib(D:f3m (Nature. 256. 495-497H. 1975^) ^fz\t^tikzm\:> 

(iiD-v) t®iiii^ici:*)?it»nsjik-^iteii!& (/^'ryy k-v) «->f >b-h 

o-'eP3/X63-AG8. P3/NSI/l-Ag4-l. P3/X63-Ag8. Ul. SP2/0-Agl4. FO 

BW5147. ■5-;^ hS3^$in-v210RCY3-Agl.2.3.. t h i a.o-"rU-266ARl. 

Gyi500-6TC-Al-2. UC729-6. CEM-AGR. DlRllfe^l^liCEM-T15 ^mifiZti!r<X 

^:cji,(Dm^±m(Dm.mizM-r^s,it^m^. m^itR i a^el i sAmcom^ 

tfCi^^izJ:^xm^-t?>z tizJ:t:)no z ttf^X^^o ^^iz^ ^EjyxD—t-ji 
tn;i*©ISia. M^mu ±T&(D^ot£:f5m^z^iO'^^^tii>=^J^u^±)V^{ifi}S: 

'r:t>5:!fe^D'T hr^^-f - (DEAE*/c{iDE 5 2#) , fnl-f 
Ay ro:ru A^scN{i:/D-r-r >a*5aip<dt:7 ^5 □ 

1 3 
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(i) r^^^^y ^ra-rf-^t/tn:i*J 

r^y 5^a-:h^Ha:«:j ^IftE^, BH^iSW^, V0I.6.N0.IO. 

1988^. #^¥^3- 7 3 2 8 0 ^4^f8^^#jaLnc*<^flPS'r « C i:7!r<"Ct So 

»«5*^^ml8t'b/lCH itfedF- (H«[^1^«iS*3-K-r seated) 
1 ©i&«&©tfi:(*:gi&itti8a©DNA3&>^#»L/cSlttnj:VL afs^ (Liai^^0« 

^DNA^-ttm^, mDNA€-S«I/i:Mlli^^ («t|x.li E c o R I . H i n d M 
U WmWiW^. v-:^-©tS:S*ftU ^ ^'U* 2 ElTKifc U 0.2 5M HC 1 
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T2 xSSCT2IlIi5fe^t- 60 >'U:J^-^+^<S«L/c^. '<>r4^>r (7 5 

•c. 3i^K) ^^T■5o ^-r^^vmy^tr, my ^ 1 xssc/o. 1 

9<SDS^$^B[{CAnv 6 5"CT3 O^KMa-T'So ^^Jl^T. 3x880/0.1% 

m^\t^ 2 xSSC-O. 1 5><SD8»ffi. Mia, 1 O^ffl) ©^>tT, 7>< 
:^-*«fe9o ^:7-f ;u^-^h*--;uSgCAn, 2 xs S C^il^afiDx.. ^g^U 

D N A WrM-«-^tr®«* > a SllEffiflgiea^XCT^W 7r-i^'<i'i'- 

Charon 4A, Charon 28. AEMBL3. A E M B L 4 ^) {Ciffi^iXj^^ 
^7Tr-i;^^:J^--e:*:lglS («»J-X.tf> LE392. NM539^) ^J^SfefilU ^ ^ A 

iS^. L0l (a:) JiSe^^) ^ffil^-C. m^\t^yVy'f-(\^7sm (Science. 
196. 180-182. 1977^) (wtSgoT, T/-^ - ^'^N'T IT >J :J^'r 4?- •> 3 >*m^ f? 

ffij^j $ n/i V D J afc^* s t Mi V J ae^-^^. >«r T^-fT/^^o-v^.^ 
ffi23?i]$n/cVH (VDJ) jtic^«>siMiVt (vj)ae^^^tra(K^*<#t>nT 

^feil$^^D:/ij >ite^^tt h^fe?$royij >itfE^©^SgE^Oilfi>ffil^m*f»i 
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a(*6*J{l{iM>L{i. i^a->I g l 4 6 (Proc. Natl. Acad. Sci. USA. 75. 
4709-4713. 1978^)*>«a)CD3 k b©H i n dBI-B amH I fflr>T- 1 ^ o - >ME 
PI 0 (Proc. Natl. Acad. Sci. USA. 78. 474-478. 1981^)*>t>® 6. 8 k b © 
E c oR I WrH-€-:/a-:ri:UTfflt^ t hO^AyCharon 4A ®Ha eltt-A 
1 u I A^'r:/^ U- (Maniatis^. Cell. 15. 1157-1174. 1978)»|'A>(&. 

ttc^ thCn itfc^li. fiH^Ltft MSmBfiftHliaDNA^H i n dm-C^BrU 
T;5fD-xy;l/S^^i&-e^®L./iSfe> 5. 9 kb©/<> K^A 7 8 SJCjf AU 

pSV 2 «p t *>Sl>J±p S V 2 n e o ^©163^^^ iJ^-iraiSCtiSeoT 

hCt ite^©^>'5atfe^^J*. — ©36^'<;'^'-ic|^i^(rEiS$nTt>J:v^U 

C©,k-5(CLTf^Sb/c+^ 5iSfE^lf AH^^^'^'-*-. fiWx.lS:P3X63-Ag8- 
653 MBg^'Sl^t^ SP210miia^(.>oy:r. i^lttn.^^M^lyXl^tiiy'^mmmm 

/ 5 * y a - ;i.tiL(*:]^^iaiaa^fl5?»r § o 

C © J: -5 (C LTilSiJ $ n/ct/L«:^^aBlla©«Fll±ft4'7&^ ^►B6<J©^/5*y^' 
a— ^;^{^:«:^]|)^»•rSo 
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(ii) rhi-v:^>rX K^-y :7 a-f-;|/fi£«:j 

^-5 3o©Mi« (CDR 1 , CDR2. C DR 3 ) ^fiK-S C D RSBtt 
(complementarity-determining residue, ffifflt^ft^SCti) ©^T^j-SC^ti-^r© 

y ^D-:h;l/tn:(*: (CDR -grafted ^ J a—TfliiLm T**). 1friBO+-/ 
^a-:h;Uta:«:(0«'&i:i^»{r, m^lt^fmW- 4 - 5 0 6 4 5 8^. IfM 
BS62-29689 O^I|^#MtT. itfc^X^fiUCf^S-T -5 C i:75r<T^ So 

(c*nc-rsi»?nj < tt) iocDv;7XL0[CDRae^«-m«L. */it h^fcag^r 

a:rU >iitiK^*^^BfriB-7»ir>?.Hi^CDR(C*fC£:f i5 t h H^C DR£l^cD^^ 
-5 h hHmae^t. virXL^CDRJCitlS-r-S t hLmCDR 

fil« X L C D R a (k^ t t h L J: o 1^3^ 

t)9 1 oOlga^^^^-C^A-T'So m^'i7>^HiaC DRae^=^/ 1 h 

H mite^ tvt^XL^CDR itiE^^/ 1 h L miifS^*l^~® 511^^ 3^ - (r 
Sl^^ie^i <k o {C#A-r c:t*>T^So ccDck-^JC UTf^l!$ ti/wHia^ ^ 3^ 

(iii) rt HM^y :^a--^;l.tn:«:j 

X(0i8fEiFt|j(c|a;^iXt;c t(ri:t)f^«$n/s h^>Xi^*-^y 
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Jl^tfLii^ttt^. ^TCDmigi*<b hft&iTa-yi) >ite^twfi3jE-r -5 t>©T*-5o 

Nature Genetics. Vol.7, pl3-21. 1994^SCf#^^4 - 5 0 4 3 6 
m^Wt(D:^m. fe^l^li Nature. Vol.368. p856-859. 1994^SC/#a¥ 6 - 5 

0 0 2 3 s^(Zimmm(Dyjmizv^'^xi^nr^ztfj<-v^^o 
m^^issm-cmtixi^^z&itm i^) y^m. ttfwtn, ^^mmttzitm 

$>r ^T-^^i; >*^U/cjfli<ifi*jfi[|fflll&lK'^©3iiHni:SE«. Sc;(S)SraiH/i»3iP^ 
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f^^Wf a--^yns:(*:. L < {i^Slc:m{Cj(niieTM{weJliL^©«IBll& 

«i fb^^M #©^i>fl<jSH (C PS ^ $ n I ^« >* J: ^ -S t ^ li 

1 9 
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fSCtT&^-C^, ft»6<J(C{ilK^. jfil^iPi*^, Wife. fFife, .c>l353fe. » 

C^:/>^T#> mf4:0«l(r{iffiS. ^W. MW, 11$. fffll. ». ISfSIS. 

3*ffl«|gjHlfi#Si|j rfitifeffi^lJ lit>-rn*>, iftizm^ti r^y^^o-^^ 

1 1 0 Omg©lRl-&-C. L< li5 0 itt g~5 Omgom-^T^ 1 

m.^hy(D:^m (3-a brT> • • • -< Ay ai?-(Eur.J. Immunol.). 

^23^. 2181-2188^- v'. 1993^) IZV^^X. ^^^^tzisif J ^ a --f-jl 

2 0 
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' T j( *}tfy ' iJ>-\r-±J\y' :i-:f ' y ^ i^^tai^-CAm. J. Physiol.). 
^264 H881-H891'<-i^. 1993^) CS^oT. y ^ o - -t- 

.'UCti^^ta-^t-^c tC<J:«. *ti:iBiiacf*ffti^iei*A:t)OJliiWl*iB^itBlliaJi© 

6jiiii*©s^if©iaM^aj^-r-5 c tea: *)fl6s-r-s c -So 

vi'y;^ (Tanya N. Mayadas) 'h(D:^m C-tr;KCell). ^74^. 541-554'<- i^. 
1993^) iZVt^X^ ^^^IZ^m^y !7a-i-)UtfLW;^SL^'riZtiZ^Z^ 

V U ^> (Mulligan) ^(D:^m Clf • i^i- --^-^U • rf-^/* • i7 ^) —ti • >( y^Ts 
7^>f >(J. Clin. Invest.). 1^91^. 577-587^- i^, 1993^3 tCti!o 

;^x«iii€-:ft'^.5ejiiLitojiiiiFF«ifi:iteiiaig±T©D~ u >r> mm. dt^Qitn 
^ (E-, P-, L--t?ui'^» ^-r-s^y ^'o--^;^ifi;ft:©-en^nA<w•r 
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t hi(g»«aiBaLS 1 7 4T (ATCC C L 1 8 8 ) 1 0 9tf 'i? i/f&mjfil 
^^Wy>'U^-y=»(Dulbecco)MEM^lffe4»T^IIU/co g[aSiftali&^ 7 - K v!; . 

i^^y ^ • • ^j^'O; y • 'T a y n - (Handbook of 
Experimental Immunology). ^1^. 9.1-9.39^-^. 1988^, 

(5 5:2 0:2 5. V/V/V) 3!^^>nc-5il-&»?8[-Cfflffi^agU 
T©«lflgM^3iff#t/Co ?#^n/c^«il|gW*:7 :r;U5^(Folch)^SE^{rj:f9^B2 
-h®CD«illieH43-r£.DEAE--b7 TT^y ^'X(Sephadex)A- 2 ^ti'yU 

t^T, S-r»t»i±*SII&«^i'aD.i-wPi./^3^y (3 0 : 6 0 : 8. V/ 

^^juAy ;t ^ J -jiyo. smm-f- h n^i. ( 3 o : e o : v/v/v) 

{Z!;x3u^.)ll,/ :^ ^ J -jl/2%'Ji7uutiA^i/^2^ ( 6 0 : 3 5:8. V/ 
V/V) ^ftt^^-mi^T^B^^nvhr^^-r- (J[s(T. TLCirl^^ (HPT 
LC:/U- h (S i -HPFT^U- ^-r*-'5r $ ^;kj. i. Baker Chemical) 
ttS) SCF I -^D7=-^'>A (7=i^>(Dupont)ttS) ^^ffl) ] (wJ:*)S 

Jc^iSlt. -otNtr. FH 6 i^D-:^;ucL<* ij<>(^ ^ y^v^ y ' 

>f T-i- h(Biomembrane Institute) J; OA^D TifeS^febT C^^>K:?'y^ • 
'^'^ • ^'J^^U / y^)l * ^ l^J D -z^ - (Handbook of Experimental Immunology). 
!^4#. 117. 1-117. 21^- S^. 1986^. «ij^*^>#R^) . F H 6 *y d - 
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^ ^{-tft I taw C I gM-Ma. tra-i?x ry > Kr-^ y K^O^^ 
(Puget Sound Blood Bank) > ->Th7l/D it-T-SSC&li^i^tr J; HiR^n^i 

LT I > -5 C i: *<«gS ^ n/co 

2>jl>T. ^i/TU;l'>'l'-<:^X»tttiltM^> •^•.H/**^ 5 (Salmonella 
iDinDesota)R 5 9 SStifc (ATCC 4 9 2 8 4) 

£(T(C3^->cSta:(*li^^^'f K-voa«li. ^r-^-(Kohler)^»©:er3* 
C:/5 y K(Blood). msi^. lOl-lll'^--:^. 1993^. *#Mb>i;5><^ 

-r^:^^Uy>:?;U' IkJ u'j- (Handbook of Experimental Immunology). ^ 
4#. 117. 1-117. 21^- i^. 1986^) *#MLn^:*<^^f o/c« 

OBB (7//g), 7Ba (15xfg). 14HB (23//g) *;J:C528HB 
(2 3 /zg) tl.>-5MIB&CfS-CMKF«ia:^U/Co Jt^©^e.?$S5f1F*^b> 3 BSbtc 

X6 3-Ag8Ul (P3U1) (ATCC C R L 1 5 9 7 ) t jiJt'&$i*-/io 

-rxX«14*iI!iK«-tS:mi: Lrffit>/c@li^feS«l^i* (SoUd Phase Enzyme-Imm 
unoassay) {r^j*(ctJ£oTfifcL, ^i/T U ^U^P-f xX/S^tiflt^JcStSI^^Wt- 
S^N^:/!; K-v^^ o- >^5J?#U ^^'r3^U K-v^D->2H5 ti^^L/io 

^FERM BP-452 5 *J[itTI?l£L/io 

K-v^^o- > 2 H 5 ^> iRHiifli^ife casf 1 0 4, ^o^^mm 

't^T^SlLT^ili^^lHiiRb. iS'C^^fSI (10.000 rpmT 1 0 ^K) L/co jS^C- 
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-biS^iaiRU I gMmn^-y h (tfT>^(Pierce)1±5ll) ^flBl^T^N-T 3^ U K- 
(AiDershain)ttS!) ^fflt>T> ^ o - f-;i.gt(|: 2 H 5 Ay ^n:/ U > ^ 

^MM 2 TIBS L/C* y ^ o - :^;^e^:«: 2 H 5 O i/T U Jlim,f&.^m ( '>T U 

)l • >( I^J u S^- (Handbook of Experimental Immunology), ^ 1 ^. 9. 1- 
9.39^--:^. 1986^) €-#ML/j:*<^EL I SA (Enzyme- linked immunosorbent 
assay) &C J: L/Co 

i/T U ;uyi/>f XXttiStFLlSi: LTIi^BENeuAc(a2-3)Gal(i81-4)[Puc(al- 
.3) ]ClcNAc(ie 1 - 3)Gal 4)Clc( ;8 1 - l)Cer«". i/T U A.^H' X a Sl^tftlE i: 
br {4-^fiKNeuAc( a 2- 3)Gal ( )8 1-3) [Fuc( a 1 - 4) ] Gl cNAc( /9 1 - 3)Cal ( iS 1 - 4) 
Glc(y81-l)Cer^ffil>/Co t/cS^^gim2i^:fii{*i: tT(4, 1SL:f5 t^^Jlitr^i/ 
y--t? (Peroxidase) SSfei'^^Ct'e*;;^ I gMCti* C^ry^/U (Capppel) ttfi) 

X^r y^a. - h (Bioraembrane Institute) tfcJ;OA^) RZ/St^<Dtn.'>T ^) JU 
-'P>r';^a*y ^o--^;pCl«:-c*»5 2D 3 ( I gM, Biochem. Biophys. Res. 
Commun. . 179. 713-716. 1991^SCf Cancer Res.. 53. 354-361. 1993^#M) 

i^m^rS 1 ® ASCf B C^fo 
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©SEcJtt*, U>A>J daemmli. U.K;)<5>©:^rJ^ C^-ff-i' -(Nature). ^227 
m. 680-685 ^-i^, 1970^) 1 0 %^*)T ^ V JlT ^ Ky;U^ 

S-PAGEi:l>o) "i? ^X:^ >:ro 7^-f>r (Western blotting) 

>(I^yfoy7^^yir<DtiiblZ^ h'!7t*> (Towbin) ^(D^jm C:/a>-5^-f 
• • 1f • i-iyai-Jl . T:^7=l- • :tzf • i/Xi?voc. Natl. 

Acad. Sci.)U. S.A. .^76^. 4350-4354 ^-'J, 1979^D K5* 

/coTsn: t h5i5m >>^•filsra^gaillalg|«^:5^ v/n-^^^-s d s - p ag e »c 

>^-C^ =.Vu-\z)Vm-7.fS(: C'^i-^'T t-fr- • T> K • '>a*-;KSchleicher & 
SchnelDttS) (r^U/Co LT> ^— h o-tr/Un n -:^;^fJt(* 
2H5 (IgM) tScS^-ar. 2Jjt>"C. S^^glUS 2 ^Jcfitf^t bT<0^;U:j-+i/y 
-'^mWi^r^Vi'^^Ts I gM!n:«: (if ^ K(Zyined) tt«) 
3, 3'-i^T ^ (3.3*- diamino-benzidine)-C36e.$-a:yi« St 

MtLT^y ^a-:^y^t^:«:2H 5©ftt>t)CSNH- 3 C I gM. ^'nV:^^ > 
>Hr - h (Biomembrane Institute)^ J: 0 A#) 

^II^S2(w^-ro Ctl*^^. *y ^D~-^yHJtft:2H 5*<**i2 5 0 kD. 1 
1 0 kD2§^Cf 9 0 kDOt h^KMU >^>'fil!raSMII&JK»:^ V^^^' (CSl&tt^-^t L 
Tl^SC t^-c^^n, :*:5l|Hjt-^'i;t«*y ^ a -:t-;Hn;f* 2 H 5 *< U V^N'SUIfflK 
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3^€-^^SSjR{CJ:f3SJlii$-&> ^M^^^Wtzo ^]tLm (1 X 1 o« <H) 
i7o-i-jltn.i^2H5 tSCS^ii:. eJCV^T. F I TC 

:tiyT^- MIS^-\'4^{jLv!;x I gMtn:(* y ^>'KCappel)tfcI8) tStS^ 
^Xl gU Ci/i^'T (Sigma) ttSD ^ffll>TI^«{ra!I^L/io 

/Co fiJflli* ( 1 X 1 0 • fli) ^a-:^;^tjtf^:2H5 tSlS^-fr. ^l^T. 

F I TC (7;i/:rox-tr>r V-T V '>T 4^ - h) gimi'^fiLV':;^ I gMfiti* 

it^\^^yu-^^ -y + vy XBecton Dickinson)tt 

^Mttr^y ^a-•^;^tn:(4:2H5©ftt>t)^CTY V^>fyv»yf-v 
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lfflK'J>^>m lffJ8, WK, B*ia. IIi|iRC5llS)KJlii<t«'S«fU a^CiO^ffl 
Jt^-r h (Vectastain Elite) ABC4^y h ( 7 :h 3 '>»St#itli) *fflv^r^ 

«<jfll» CPBS (10m /M.m (150 /ii) D TM^-fr/co PBSTifc^Sfe. 
1 J^c!n:(*i:LT^ifi0>l2-CSIl!!L//c*y ^a-■^;^ta;ft:2H 5 (10x£g/m^) -g-fll 
;?.T 3 0^ra»fiUyio 2J?t^-C. PBS-Cife^b. ICQ ^ ^ © t":*-^ Xfc 2 ^JctS: 
(PBS (5m/) /^^YMm (150 ;z^) /f:*-^><fcta:v!7>^fit«: 

(50//^) ) ^iiDx.. so^ra^au/io ^ if J -'Ji^iz^mLfcz%msLitii(.m 

^m^-r^l 0^5-ra^Sb, PBSTifej^L/ca^. 100 u £<^'T^i^y-^)lit^ 
i^$f--^mi& CPBS (5m ^) /^>'U3j-4^->y--tfg|gSfeT t-v>>DH(100/z ^)/t":f 

AB i'JTl j^yj'jyT'Y^^LVu^u^^C f^m (*(5m^) /Wm^ 

mmue) /dab®«e(2oo/z^) ymmitJicmmmaoou £-> /=.^^)m 
atdoo/f^) ) ^jnx.. 2-1 o^ra^st/co ^^^-es^raife^L/c^. 4^ a 

tf (Ciemsa) ^feftjr^U ^^■A^aa^^f o/To nc*>\ 1 »Ctn:»i: UT^y a 
-:^>'UfiLt*:2H5©ft*)0C-r't7X I gM C^Aa XChemcon) ttfi) ^fflV^T 

^fe. ^A$n/c#ifflj8fe^M'^l 0-2 0 0<&©<gF^{wTfflaU/Co -e©^* 
9 (Ifl^^^K) -0 2 8 (ISSS^^M) {w:^-ro 

^mu^^^fiii. msiig'j >^<fiis. ffPK, wia. JPIII8, Biii&c/m®igjiiiif©jiiL@ 
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1 2jSlliltiWKYs-5y h ( 290—320 5 E) (C> ^> 

hu*!?/. (40m g/ kg) ^m^mmitL-cmmL. 3 o^ra^^Yfc^-a-yio 
— 40 um<Dmmm(D'^^mMmm»m (--k;^ h^^.-f u -'stz^zt-^u) ©jui 

l/Li*2H5 i'n-:h;HK:tt:2H 5(600 /ri) /^a:ftiS* (900 it£^) Tlfr 

»?) ^2mg/'kg@K'r:^!ffi^fliR7&>^ 1 5^rii75»itr»ii)RF«its:-^b/co m^y 

:7a-^f^Jltfct^2H5<D&^^^T^^^ 1 5 43-^. hX:J^ i > ( 1 0 //M) 
IgKlgtrSsflnL/co h::^^ S y&^I^T^ (0^) *>t>> 1 O^Sfe. 2 0^^. 
3 O^SESCf 4 O^Sfc{w*»»tSfIg»0STtcSgfl^nyS:3 0-4 0 //mOjgBJSo 

(5E) ^*fMi: L-Cffll>/Co 
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1 2jili^liWKYs h (2 9 0 g — 3 2 0 4E) (C. V^<)\,\i9 
(4 0mg/kg) *»5rtrtaitLTIff»U 3 0 ^J-Bl^c^fk^ 

o--^;^ta:i*2H5 C^y ^^o-:^;^!J^^*:2 H 5(600 /^Stt^^OOOM 
i) -Cf&f?) *2mg/kggKT:^lffi»IIRCl 5 ^fflj&MtTtS:^ L/c, ^yi' 
^-:^;^t^:(*2H5©t9:-^*^TA^^ 1 S^Sfcs t;^:^ $ > ( 1 0 //M) S^ft^li 
BIKJwaSSnL^o *y ^D-•^;^t^:«:2H5©t9:^|^*^^, ^SgRUffll^ (3 0 

-^^-Ifo/cp (4E) ^i^Ma:bTfflV^/Co 

*>i:t5ejiii^®jfiiiPr*3fit^)iajiTCDn- u >r (laiESfifr) ^^iS{rifiWbri> 

:ib^zt^<7jki^^titzo 
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2 -cisisi uy^c^ y ^ D - 2 h 5 o^jtm&mmmmmnm'Srm^fzo 

K>";*- (Donryo) 5y h (6iitt. #^6 EE) (r, ji-x^uj^r^T. 
ma7k{r»«?by2:"f-:tru 3 U- h (thioglycorate. 29 g/^) ;|c^}BE (5ml) 
SAX^^<0 > ( 1 0 OU/fli^) /D-PBS©SjK (5fli^) TKIffi^-tt^U 
SIS CmMEfflS^ttS) ^fflt^TtfaWL/Co 

H 5 Ra^.^cro 3 u - h t fe^jcta^-ei^fiicD^aa^-^ff -:>/cP**#T--f :/3 > 

i^m*® 3 1 (C^-To 

i-eji. ^y ^'D-:^;^t^t«:2H5©'>T•J;^7^>r>^x«ilSi^Ll^^I 

3 0 
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t hfSa'-}-'5 >5^>f WKY5 -y hRC/B ALB/ cv!?:;^ CD 7^«=>jfll^g[ 
-r^^— ^— tf ti-ij^^T-x;^ (Nacalai Tesque) tfcfi] TS 7X;. ll^SIM 

auAsSjiiii* ( 1 X 1 0 • ffl) i:«aaL'^tt>ejfinj^ ( 1 X 1 0 • ffl) o-tn-en 

i^D— ^;l/ta:(4:2H 5 tSCE^ii:, »C<.^TF I T C Slil^tn: vt? :^ I gM 
(i^zy^^P (Cappel) tfcSD i:SE£:^-fr/;i^, ^^^tlfz»fpmm^(Dm^^m. 
^iey i^>^xU-h (EPICS-Elite)7^~1^>r' h ^ -:^-'&fflV>Tfl(I^Lfco 
^i*>\ *rjiatbT*y ^^^-:^;^tn:«:2H5©ftt>*}Cv»^;>^ I gM C-yAn 
> (CheiDCon)1±S) *mv>Tl^aHw LTfl!f^b/co 

3 2 --0 3 7 d^fo cn*^€>. :*:|6Bj©^y ^^a-:^;Pta:(*2H 5 

StCllifi^lI 3 -V^ :*:|gB^ »t -5 * ^ o - -^4^fiE(*: 2 H 5 *< iXT U ^U^H/^T X 

( 1 ) i^n^mm 

7^1 Oiii&'t? (200~280 g) (I. ^> h^<;l/ t":S^ -^U 

:^hU'!7A (2 5ii«/kg) «-lfilSl^^lt LT*^^ LAio AXTOSS (SN-480-7. 
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mmmvfm cwk^mz oa^/kg/eo^) ^^mo^^. mm 

(1) o^n^miz^L^ ^ h^^y ^^--^>'^t^l«:2H5S^r;^-yt 
#r^l/-:/i:PBS (phosphate-buffered saline)t9:-^r;P-3^t® 3 »(C^it 
-•^^^t^:f*2H5, -7^ h I gMSCfPBS«-2n«/kg«:m®gflrT. i^lffiSP^ 

i!RF«3(ct9:-^L/co nm^LXA 8 i^ffl^. 'en'en£D'i>iacD2EH>^'£'Mai L p B 

7^ h5 >r-;u (TTC) *1 %^W^«0. 2Mh U>^«»jB[ (pH8. 0. 2 6 -C) 

um^itr. ~':^f^mjeumt^u>itf^izm^-r^o 
^nmmmwtzmt>^ifkmizMi^x^ ^Mtztjc^mitm^^-r ^ z. tii)^mm^n 

/Co 

3 E--feUi'^>*/cliP--l?L/i^f->i&^L/c«Bl!aSlif©*>' i^o 

---^^^!^L«: 2 h 5 tr J: 

:?D--^;^^^t^*:2H5©, jfiLWl*9fi^«Bliajg-hCDE--tr ^^^>*yI:{iP- 
t h^mjllll«#fi3*t4aBfla»T*SHL" 6 O^Sg (ATCC ccl - 2 4 
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h + i/y^^l'ij^T^yU (^U + ^^-T/o-:/::^ (Molecular Probes) ttm 1 

ox/MT. 3 7*c. s 0 ^mmwiLtz'^iz^ RPMi 1 B 4 ommi&'cm^L. 

1 9<>FCS^#trRPM 1 1 6 4 0 ^{Zf?.m^'±tZo thE--tl/^f^>^=i- 
K-r-ScDNA (:/'J 5^>f y i/aLV<>r;i-^^y o>?- CBritish Bio -Techno logy) 

riae^X^vNV -y (SOW) , pplOl-107. 1992 ^#M) SCf t b 
P-HrU^f- K-rS cDNA*?»AUybC DM 8 '^^^S'- (-rvfhn 
v'i >ttS) <D«.>!r^iL/^ ha'-J^U-'>3 >-eCOSite)ia{::#AL/Co 2 4Nr 

C^U 4 8 — 7 2NffBI^§ltyio h^RPM 1 1 8 4 0««6"Cifc^U/c 

Sfe. #^<0:/U- h©«-'^i>'HC#'!rglSRHL- 6 omM (2x1 0 • ceW/mll 
1 m^) . SCf^y :?o--^7^tfi:(*2 H 5 (lOiCtg/'jn^) ^JIDX.. 4 '0-^2 

o^ra>r h u/co ^'^LTi>'^j:t^iteiia^i^*-r'5/ci6. rpmi i e 

4 0^||«[-C»35>(::4 |Bltfc^byio i^^ UTV^^iteJia^O. 1 JtfNonidet. P-40»«! 
1 0 0 1 *CS»L/Co 7/l':ro>^;?7>nv>f ^ra":/l/~ > :7;i,:f o y 
iy^-'y^-'y V U-X (Flow Laboratories)*!:!!) «-fflV^T. 538 nm (485nni 

^ff-mSl±Student' s t-Test(C«J: oT^f o/Co 

mmt LT^y ^a--^;HB£«:2H ScDf^iDOir-r't/X I gM (10/zg/ 

-^\yC;i-yiSLW i5 ug/mt^ ^U:t7^'9'-(> (Biodesign)tt«) Ra^^:x,tiL 
t hE--tU^^>ta:«: (lO/zg/m^, :/UT--f i/i^<>r :i-T'i^ y a i?-ttS) * 

-e©^m^0 4 1 Saia4 2{r;^-ro *y ^^a--^yUt;L(*:2H5tCj:tlU. Jfil 

^iHSLmmm±(D E--iru^^>scfp--i?ui^f-> L/C ejfii3^© jfeWF^fit 
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i/T ^b/iz-rxxti^twi* UTSistt^-wr-s t>cD"e*-5it^cDifiiBi^ 1 

3. i^u >^>-f4aai©jiii<ipi*ifi^aBii&*^ iisi. m't. ttf, sFia. PIS. m. 

4. *U >^N-f4ffl«©jfil€Pl*3fitiliBliaA^ m. lff«. '1>I8. K^IS. fi[Jt. HfiiSCf 

5. ^a--^;HS:^*:*^ SI«^i£#^FERM B P - 4 5 2 5 TIRSiJ^n 

9. >^N-i4fflafecDjfiiWrtfi&Mfla7!r<. 11$. BTIS. .C>Ig. i^li. B^Jt. MfliiSC^ 

10. ^o--^^pfit(**<. BBK^it#^FERM BP- 4 5 2 5T§SI8II$ 
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1 2. it^oigBs^i 1 ^^©©^y i^D--^;^t^i:^^:^^, wiz&Mm(Dmmmm 

1 3. >^mmm(0!k'§tmjSimm^K m. m, ffpia, >6ia. pia. i^. 

Mo 

1 4. i^'j >^mtsim(D!6LmiHBimmtf<. m. iffk. ^^m, mm, B^it. Mflus 

15. *y ^ o - •f'Ji,tn,»*<. ai»^8£»^F ERM BP-4525 -C»ga$ 

^--3^1 4^®v>m*N«w£«cDajiit^ifflais®iBiF*i; 

1 8. *u >^>'ttffl«i©jfii^F«ifi&iteii&A<, SSI. ^m. m, btk. wis. m. 

1 9. >^mfflaiojfiisr*jBsrftiBa;&<, iptr, iffk. >c.-a, pis. Kjt, mmR 

2 0 . jtkm.i)m, nm. stm, m, mm, ^-m, mm, m, mmm, wm, 
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Mo 
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